ABSTRACT PURPOSE: Vogt´s antioxidant solution (red blood cells, Ringer's solution, sodium bicarbonate, mannitol, allopurinol and 50% glucose) or its modification including hydroxyethyl starch (HES) were tested for the prevention of splanchnic artery occlusion shock.
Introduction
Mesenteric ischemia is still associated with high mortality rates, which are related to the ischemia and reperfusion of the splanchnic organs 1 . The main clinical adverse consequence is a severe circulatory collapse known as splanchnic artery occlusion shock -SAOS 2, 3 . Increased capillary permeability 4 , accumulation of oxygen-derived free radicals 5 , and alteration of the intestinal barrier 6 are the main contributors to the development of this syndrome.
The role of free radicals in splanchnic ischemia and reperfusion shock is well established 7, 8 . Since exogenous administration of antioxidants may aid in increasing the tolerance to or in ameliorating the effects of ischemia and reperfusion injury [9] [10] [11] , this study was designed to assess the role of a protective antioxidant solution (red blood, cells, Ringer's solution, sodium bicarbonate, mannitol, allopurinol and 50% glucose) used by Vogt et al. 12 in acute aortic occlusion , in comparison to its modification including hydroxyethyl starch, in the prevention of splanchnic artery occlusion shock (SAOS) 13, 14 , using an experimental model.
Methods
This experiment followed the Council for International The rats were allocated at random to seven groups of ten animals each:
The rats were distributed in seven groups: 
B. Plasmatic malondialdehyde determination
At the conclusion of reperfusion (60 min), the animals were sacrificed by means of an intra-arterial injection of potassium chloride. Blood was then collected and frozen in liquid nitrogen for a later TBARS analysis (Thiobarbituric acid reactive substances), using the technique by Satoh et al. 15 . In short, serum was added to trichloroacetic acid and thiobarbituric acid in a hot environment for 30 min. Chromogen was extracted by n-butanol. After centrifugation, absorbance was read at a wavelength of 530 nm. Values were expressed in nanomoles of MDA per ml.
C. Ileal malondialdehyde determination
At the conclusion of reperfusion (60 min), an ileum segment was removed, and the section was rinsed in saline and frozen in liquid nitrogen for TBARS analysis, with the same technique used for blood analysis 15 . In short, tissue sample was homogenized for 30 min and a homogenized sample (2. 
E. Statistical analysis
The level of significance adopted was 5%. The KruskalWallis test was used to perform the statistical comparisons of the histological studies. For the other parameters multivariate analysis of variance (profile analysis) was used. The level of significance adopted was 5%.
Results
Mean arterial blood pressure of the Sham group 2 remained constant and groups 3 and 4 had a slight but not significant decrease along the experiment. The other groups exhibited comparable mean arterial blood pressures during the stabilization and ischemic periods. During reperfusion, however, there was a marked decrease of arterial blood pressures, with partial recovery in groups 5 and 6, and total recovery only in group 7. Statistical analysis demonstrated that final mean arterial blood pressures in group 7 were similar to the Sham groups (group G2, G3 and G4) and higher than in the control group (group 7). Final mean arterial blood pressure of groups 5 and 6 were similar to the control group and were significantly lower than in the sham groups ( Figure 3) . There was no significant difference of plasma MDA between group 1 and groups 2, 3, 4, 6, and 7. Group 5 presented a significantly higher MDA in blood, compared to the others groups.
Statistical analysis showed that the ileum MDA of group 1 (Control) was significantly higher than in group 3. Ileum MDA of the treatment groups (groups G5, G6 and G7) were similar among them and among the sham groups (groups G2, G3 and G4).
Mean values of the sham groups were significantly lower than of the control group (group 1) and of treatment groups (G5, G6 and G7) ( Table 2) .
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The study of the ileum histology showed that the sham group (groups 2, 3, 4) results were similar to the groups 5, 6, and . In the present experimental setting, the HES dosage was comparatively lower and it was used as a positive control. 
Groups

Discussion
Splanchnic artery occlusion shock (SAOS) is a common clinical problem related to ischemia and reperfusion of splanchnic organs. This shock can be consistently reproduced in a rat model using the same ischemic and reperfusion times of our previous similar experimental settings 3, 10 . Many local and systemic modifications are involved in the development of this syndrome, the release of oxygen-derived free-radicals being very important and extensively studied 3 . During reperfusion there is a heavy production of free-radicals and the efficacy of the endogenous scavengers is not only compromised, but also decreased quantitatively inside the cell 17 . Based on these evidences, several authors decided to investigate the treatment of the consequences of splanchnic organs ischemia and reperfusion with the administration Although MAPB was totally restored by HES and partially improved by Vogt's solutions, the histology rankings of these groups were similar to control, demonstrating that the improvement in hemodynamics was not accompanied by intestinal protection. These results suggest that the intestinal lesion was very severe in this experimental model, and that something else other than just improvement in hemodynamics would be necessary to protect the intestines.
Plasma MDA and ileal lipid hydroperoxides determinations were variable results and would reflect metabolization or dispersion of these substances in the period studied. The ileal MDA was a little less variable, with increased results in the control group and treatment groups, as compared to sham groups. These results suggest that the antioxidant therapy employed was not capable of producing products of membrane lipid peroxidation in the ileal tissue.
Conclusions
Hydroxyethyl starch could prevent hemodynamic shock but not intestinal injury. Neither original nor modified Vogt's solutions showed any improvement at all.
